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CITY OF ABILENE

Date: March 20, 2020

From: Gregory (Greg) S. McCaffery, Public Works Director
Srini Valavala, Stormwater Services Administrator

To: Robert Hanna, City Manager
Michael G. Rice, P.E., Assistant City Manager
Mindy Patterson, Deputy City Manager

Re: Abilene Master Drainage Plan

File Reference No: 2020 - Stormwater CIPs

Please find enclosed the final report of the City of Abilene’s Master Drainage Plan (AMDP). The
report included scenario projections for a 25 year implementation, as recommended by the
Council.

It was an extensive and successful journey since the need for a comprehensive drainage plan was
identified in 2015 and initiative funded in 2016. For the past three and half years, after thorough
deliberations with Stakeholders, Local, State and Federal Agencies, City Staff, Administration,
Council and Public, the final report is developed by HDR Engineering, Inc.

We are happy and proud to say that now Abilene has a long term Master Drainage Plan,
complimenting its progressiveness. unlike many similar sized communities.

Thank you for providing this opportunity.

Sincerely
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1 Introduction
1.1 Purpose of Study

The Master Drainage Plan of the City of Abilene {City) will guide the City in establishing a
stronger storm water management program to reduce flooding risks and erosion
concems. As shown in Figure 1-1 below, a series of stakeholders meetings were held in
the spring of 2018 to develop a list of problem areas to assess, with Drainage CIP
projects developed for the top 10 problem areas including conceptual design and capital
cost estimates for recommended mitigation alternatives. Problem areas that warrant
more detailed study were also identified. Several funding alternatives were also

identified and described.

Figure 1-1 Master Drainage Planning Process
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1.2  Study Area

Abilene is located in the Elm Creek watershed upstream of Lake Fort Phantom Hill, as
shown in Figure 1-2 below.

Figure 1-2 Master Drainage Plan Study Area
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Recorded flood history in Abilene began in 1900, when according to the local newspaper,
several houses were flooded and the creeks were at their highest stages in 28 years.
Since that time Abilene has been hit periodically with damaging floods, which although
their occurrences were documented, little information is available to estimate their
magnitude. The September 6, 1932 flood is probably the largest experienced on Elm
Creek in Abilene. The September 7, 1932 edition of the Fort Worth Star-Telegram stated
that four people drowned and that hundreds of residents had to evacuate their homes in
the Elm Creek valley. Lake Abilene was reportedly four feet over its spillway. An

undated high water mark noted on a set of 1940 Elm Creek bridge plans for FM 707 was
estimated to represent a discharge of 20,000 cfs.

The following is a list of some of the other historic flood events that occurred in Abilene:

e June 1951 e September 18, 1974
e July17, 1953 e August 3-4, 1978

e April 25-28, 1957 ¢ October 13, 1981

+ May 9-14, 1957 e July 8, 2002

« May 30, 1963 = August 17-18, 2007

2 | January 30, 2020
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Data Collection and Review

Previous Studies

Flooding has been a recurring issue throughout Abilene, and a series of efforts
undertaken over the past four decades have sought to increase understanding of the
causes of flooding and to increase the effectiveness of flood management in Abilene.
The major efforts are described in the sections below.

1982 Mayor’'s Task Force

Modem efforts to address flooding in Abilene started in
1982 with the Mayor's Task Force on Floodwater
Management. The Mayor's Task Force consisted of 56
residents, and with such a large group of volunteers they
formed 4 sub-committees. According to their report in
19821, the task committee recommended:

e Creek cleaning 1983/1984

+ Detention upstream and channel improvements
based on a Freese & Nichols study to provide:

o Phase 1 = 25-year protection ($27 million total)
o Phase 2 = 100-year protection ($25 million total)

The improvements were planned at roughly $3 million
each year. However the first bond election in 1983 failed
and the program was not implemented.

1989 USACE Phase 1 Feasibility Study

The U.S. Amy Corps of Engineers (USACE) Fort Worth
District (SWF) conducted a Phase 1 Interim Feasibility
Study (IFS) in the 1980's with the City of Abilene as the
non-Federal local sponsor. The IFS culminated in a draft
report in 19902 for the Elm Creek watershed. The
recommended plan in the 1990 draft report was a Locally )
Preferred Plan (LPP) that would reduce the risk of f‘"—“
flooding from approximately a 2.5% Annual Chance ’ A
Exceedance (ACE) flood event by constructing a
detention structure south of the city, as well as a
diversion channel between a developed portion of the
city and Dyess Air Force Base. Due to lack of local
support for the use of eminent domain, the City
requested termination of the study in 1990 prior to
completion of the final report.

January 30, 2020 | 3
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2.1.3

214

2002 Local Drainage CIP

A set of local drainage CIP projects was proposed by City
staff. The list was last updated in March 20023,

Recommended:
» 35 projects
o Street Reconstruction
o Storm Drains
« $6,075,000 total

The City was able to complete the 2002 Capital Projects
using a combination of Capital Budget & Bond funds.

2004 Elm Creek Interim Feasibility Study

Following a flood in 2002, the City requested that USACE
validate the recommended plan identified in the 1990 draft
report. In 2004, the USACE conducted a reconnaissance
study. The resulting Reconnaissance Report (205b)
determined that the plan recommended in the 1990 draft
report, while technically sound, was no longer viable due
to development in the proposed plan’s footprint.

At the request of the City, a second Interim Feasibility
Study was initiated in September 2004 with the City as the
non-Federal sponsor. The study progressed to the
Alternative Formulation Briefing (AFB) in September 2012
with a Tentatively Selected Plan (TSP) identified. The TSP
is the National Economic Development {NED) Plan which
consists of a 4% ACE detention facility south of town and
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a non-structural buy-out that removes 51 structures from the 20% ACE floodplain. The
City verbally expressed their support of the TSP at the AFB in September of 2012. With a
benefit-to-cost ratio of 1.8 at the 2011 Federal Discount Rate of 4.125%, the USACE
stated that the TSP meets their criteria for a project they can fund.

The SWF District Commander, Deputy District Engineer, and Project Manager met with
the Mayor and City Manager on January 10, 2013, to discuss the City's level of interest
in the study and the inability of the PDT to obtain material from City personnel for the
feasibility report. The discussion included the path forward and timeline, and
emphasized the need for products and decisions from the City prior to submitting the
draft report for policy review. Three weeks later, on January 30, 2013, the City
expressed in a phone call and follow-up e-mail that they had decided not to continue with
the study and would submit a letter to the District Commander requesting termination of

4 | January 30, 2020
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the study. The City's official termination letter was received on February 25, 20134, Of
the $2.4 million budgeted for the study, $2.0 million was expended, including $796,202 in
cash expenditures and $253,343 for work in kind by the City of Abilene.

As part of the data collection for this plan, the Fort Worth District USACE provided digital
files for the HEC-HMS hydrology model, HEC-RAS hydraulic model, floodplain work
maps and limited alternative analysis information.

FEMA DFIRM Update

As part of FEMA's Map Modemization program, they contracted with the USACE to
incorporate the Elm Creek Interim Feasibility Study hydrology and hydraulic models as
part of the Taylor County DFIRM and FIS Update!’. The goal of this phase of the Elm
Creek Feasibility Study was to provide an assessment of “without project” conditions for
the main stem of EIm Creek, overflow reaches, and tributaries for the detailed study
area. Discharges were computed for the 50-, 20-, 10-, 4-, 2-, 1-, 0.4-, and 0.2 percent
ACE events. These discharges were used to perform backwater modeling to obtain
water surface profiles for EIm Creek, overflow reaches, and tributaries. This information
was used to develop necessary data for an economic analysis of the estimated flood
damages. State of the art hydrology and hydraulic tools, methodology, and best
engineering judgment were used to evaluate all data collected, perform this analysis and
develop the required discharges and computed water surface elevation profiles.

Related Efforts
2003 Phase 1 MS4 Storm Water Management Program

As part of the implementation of the Clean Water Act,
Abilene was required to comply with the Phase 1 MS4

TPDES Water Quality Permit.
City of Abilene

The Phase 1 M54 storm water program'ﬁ run by the Storm Water Management
Stormwater Services Division of the Depariment of Program (SWMP)
Public Works currently includes 22 City employees,
including:

Fevtord Jaswary 018

¢ Drainage Maintenance Crews
» Creek Maintenance (Spider) //
¢ Ditch & Easement Maintenance é\s\\
* Mowing

e« Street Sweeping

January 30,2020 | 5
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2.3.3

2.4

2012 WCTCOG Regional Hazard Mitigation Plan

The Disaster Mitigation Act of 2000 required drainage projects
to be identified in a FEMA-approved hazard mitigation plan in
order to be eligible for FEMA's Hazard Mitigation Grant
Program.

As required by the Disaster Mitigation Act of 2000, the West
Central Texas Council of Governments (WCTCOG) prepared
an initial Hazard Mitigation Plan for their service area in 20067,
including Taylor County and Abilene. The Hazard Mitigation
Plan includes all natural hazards, including flooding. The plan
was updated in 20123, and a 2018 draft'® is currently under
review.

Through coordination with WCTCOG, the City of Abilene
included some Drainage CIP projects in the update to the 2012-
2017 WCTCOG Hazard Mitigation Plan.

FEMA Upper Clear Fork Brazos Watershed
Risk MAP

FEMA Region 6, in partnership with the Texas Water
Development Board (TWDB), began the RiskMAP Discovery
process for the Upper Clear Fork Brazos Watershed in
December 2013. Discovery was completed in March 2015.

Phase 2 of the RiskMAP study for the Upper Clear Fork Brazos
Watershed includes base level engineering studies in other
cities in the watershed {Abilene’s watersheds already have
detailed studies) and Zone A updates.

Topographic Data

WEeEST CENTRAL TEXAS Couisoit wF
GOVLRNMLS TS IWETCO0)

Hvzamd Minyiarion P
Urpnstr . FPuniecisNG (0t
Recios Anosrssr art Hvzvkos

Flood Risk Report
Upper Clear Fork Brazos Walershed

Say 217

& FEMA

In 2015 FEMA acquired LiDAR topography for
the entire Elm Creek watershed, including the
City of Abilene, as shown in the graphic to the
right. The LiDAR topography was utilized to
support development of the base level
engineering analysis in the Risk MAP study
described above.

Watershed

Upper Clear Fork Brazos
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Plan Development

Problem Area Identification

Abilene is located in the Elm Creek watershed upstream (south) of Lake Fort Phantom
Hill. Elm Creek and its tributaries flow from south to north through the city, which is
relatively flat (i.e., there is little change in elevation) from east to west. The majority of
homes in the 1% ACE floodplain are in the Catclaw Creek watershed. Although Catclaw
Creek has a relatively small drainage area of 6.6 square miles upstream of US83, since
the Elm Creek channel is perched (channel banks are higher than the adjacent
overbanks), once flow in Elm Creek exceeds the channel capacity water flows eastward
to Catclaw Creek and northward to Little EIm Creek as shown in Figure 3-1 below.

At the Beltway bridge (FM 707) Elm Creek has a computed peak 1% ACE flow of 22,302
cfs. By the time it reaches Antilley Road the computed 1% ACE peak is 11,101 cfs, and
9,701 cfs at Rebecca Lane. The 1% ACE peak flow in Elm Creek continues to lower
from 9,701 cfs to 6,922 cfs at US 84, with Eim Creek contributing 28% of its flow to
Catclaw Creek. With a 154.1 square mile watershed upstream of US 84, the additional
28% represents an additional 43.1 square miles — effectively increasing the Catclaw
Creek drainage area from 5.8 square miles at Rebecca Lane to 48.9 square miles.

Figure 3-1 Elm Creek Overflow to Catclaw and Little EIm Creeks
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Since most of the channel, culverts and bridges along Catclaw Creek were originally
sized for a 6 to 11 square mile drainage area, the additional flow from Elm Creek results
in the channel and structures being severely undersized.

™

In addition to EIm and Catclaw Creeks, Abilene has experienced flooding issues in many
other parts of town — although none are as severe as those experienced in the Elm and
Catclaw Creek watersheds. Several low water crossings along Buttonwillow Creek are
frequently overtopped, and several areas along the Cedar Creek corridor also
experience frequent flooding.
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I_) Master Drainage Plan
City of Abilene

3.1.1  Stakeholder's Meeting No. 1

The current Master Drainage Plan started with input from the Storm Water Stakeholders
Committee, listed in Table 3-1 below. The initial meeting was held on March 21, 2017 in
the Public Works Conference Room, and sign-in sheets are located in Appendix A.

Table 3-1 Storm Water Stakeholders Committee

m Employer Representing

Robert Calk Senterra Realtors Real Estate Community

Gene Lantrip Lantrip Homes Davelo_p_er’s { Big Country HBA
Doug Martin Hendrick Health Services Healthcare Community

Joe Humphray Abilene I1SD School District

Tal Fillingim Jacob & Martin Engineering Community
Kevin Phillips Harris Abilene Healthcare Community

Dana Schoening City Planning Department  Planning

David Todd Enprotec / Hibbs & Todd Engineering Community

After an introductory presentation, the rest of the stakeholders meeting was an open
discussion about the drainage problem areas they have experienced in Abilene. The
stakeholders identified a total of 12 problem areas, as listed in Table 3-2 below.

Table 3-2 Storm Water Stakeholder Problem Areas

e T S I

S-1 Upstream Detention on Elm Creek Ultimate solution from USACE
S-2 Sylvan Drive and 14th Street Undersized culvert

S-3 Treadaway and N 18th Street Undersized cross drainage

5S4 S 27th Strest past Ligustrum Undersized culvert

S-5 Area South of IH-20 Rapid development

S-6 Treadaway and S 27th Street Frequent flooding of intersection
S-7 River Oaks Shopping Center Undersized culvert

S-8 Treadaway and S 27th Street Frequent flooding of intersection
S-9 Catclaw at South Loop & 1st Street Undersized culvert

S-10 Potential to Lower Lake Kirby Opportunity to investigate

S-11 Divert Buttonwillow to Lake Kirby Opportunity to investigate

S-12 Revise Operations of Lake Abilene/Kirby  Opportunity to investigate
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